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(54) INFRARED-RAY DATA COMMUNICATION MODULE AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate adverse 
effects in radiation caused by a shield case, along with 
low cost in a manufacturing step. 
SOLUTION: Electronic parts, such as infrared LED 
element, photodiode, and integrated circuit, are mounted y 
on a circuit board 2. A communication module is sealed 
by transparent sealing resin 7 (epoxy resin), in a way 
that the upper parts of the infrared LED element and the 
photo-diode are covered with semispherical lens parts 
7a and 7b. An Ni-plating layer 21 is formed on all the 
surfaces of the sealing resin 7 except for the 
semispherical lens parts 7a and 7b and a through-hole 
electrode. The Ni-plating layer 21 on the surface of the 
sealing resin is connected to the GND in a way such 
that the part of the Ni-plating layer 21 is welded by 
solder 10 to a GND electrode 9 on the mounting board 
(motherboard) side. In this way, without using a sealed 
case, the cost of parts, assembling hours or testing 
hours are reduced, reliability in sealing and in radiating 

effect by the Ni-plating layer are improved, and at the same time a small thin module is 
obtained. 




LEGAL STATUS 

[Date of request for examination] 28.09.2004 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAKgai3NDA41 1 1 2691 3P... 2006/05/1 8 




(19)a*B^F/r (JP) 



< 12 > & H 4# ¥f ^ ^ (a) 



(ii)^tfaiB^ra## 
4WR1- 126913 

(43)^§BB ¥#11^(1999) 5 £11 B 



(51)IntCL 6 
H 0 1 L 31/02 
33/00 



F I 

H 0 1 L 31/02 
33/00 



B 

N 



(21)fflH#^ 


$frH¥9- 305061 


(71) mm a 


000131430 


(22) am a 


¥JEfi 9 ¥(1997) 10^21 B 




um<& , 8i±&mtfi±mi& i t B23# i n 






(72)S89i# 










liiSii&S±Sfflffr±Siffi 1 TB23# 1 ^ 














(74)ftSA 





(54) bm&bm ftft&5 = -?mm^i?^-)isRtt(Dm&jj& 

(57) [»» 

a. 7 braE3«fc3i=a*tta)»jt»ii7 (x^**>» 

±mm7o^mmizN \ * y*mz i x?k 
tttti*, wy{*ct»tt«i c-eif— #— K) ^GNDii 

ft. ft»»*T^^-c©«Wtta>rpi±.. /ML »SMbrt< 





9 ^lT-#-K<Z>GND«ffi 
7 b ¥3^U>*tSS 



JhBB**3*B U>XgfS-eB5 J: 5 legate 

;u KfflJ*fei/-;u Kifc#*gf-i *M*$?i— jw= 
xat. tisn*)\'—tii—)b<D&9tlM<DffifeiiLm\z*<y* 

»atT*»ih"r*«ai*rjhxat, it^-r^^^ 

it. ^^t— -r^ctic^y. ^ib^xanci/vx 
K«s»at4u5x hftxat, ffre»itaj»a>± 

N i > *;/*IB£»JiM"4N i * ry*iat. TOE US?* 
[0 O 0 1 ] 

a—*—* . PDA, 77^v5'J, *; 



(2) ^IB¥ 1 1 -1 2 6 9 1 3 



[O 0 0 2] 

V3X PDA. &ffVfi«0)affaS~edi<rta7— $ 

©aitl-Olvc. Hi St'f^IIJMt^o 11 5 

[0 0 0 3] H1 114* *^«f-^Ifi 

tva- JU^Cfe*. 2(4# : 7;*X7p*S<\ BTUv>| 

o>B»ttRtfift«ttt*-r*iaB»aT*y. ^®(z(4 

[0 0 0 4] B$ Lftl^«*^t'fc5*fr L E D*?- 

4. 8trlHlHlKS«2-tlc{i. «rtE#nLED3RT-&tf^ 

[0005] 7(4. ^LED^M^t h^-rt- 

K*s«a»jhr«Rra««*^ nnxyxiK^^sisa 
*^a%«attKtfa« a r«aa**»fc:««tn 

[0 0 0 6] 8(4. LfcJML fll*J4, B§ 

0. 1 5 mm0l^(DXT>UX, 7JU5. ff % &3£CD 

4IS0y- ;uK^— x-efc4 0 v— ;u K^— X8(4. 

TOE**VL EDS^7t KO±ffilZ«^fit 

Lfc*»Bu>x»7 a, 7 bicaerattaiz-tji-F 

ft&#S8 a£*TU ^EyaHrtftJIot^io TO 
15 v— ;U K^r—X 8(4. @B»$lott^fl)T?, Vtt 

(C«fc^©S^i»ili-r4<7>(ca«>r^«jt:fc4o ftoT, 

if— Kic*s**t*Jsi^a)ffitt. TOSEv— ;uK^- 

X8t*/^-^hT^4o 9(4. Tlf— 7p— KCDG N D 

D®a^¥BB1 OlrT^fflttlt^tlTl^o 
[0 0 0 7] fflK#rt«-r— *a«^5?a—;ui (Dgjg 



(3) 



ftffiW- 11-1 2 6 9 1 3 



14. **SB«ftlZXiU—*—JUftlXXat — 
>MXS, B1 014. ^LEDfT, ZP* VV-i* 

— Katf*aeiB©y-f#>Kxa. si m. ■j-r* 

— TtfvKxa. Ii2(t iSfilititxa. ii3it $f 
Yv>^m Suit ^Sf-^M^vi-il/ 

^aiimoi^rs^^^/^^^xa. hi 514. ;u 

[0008] H9icfciN-c. x;u— ;ujtaxx?ii4. 

*7xi «t y ft 4 # *« » y -r 4 * ^ a b» 

cdx;u— ;ui i cWB(*©jlinx^air *y?5W 
I+-T*. 

[0009] mz* /^xaicfii^c* mrEXiU— * 
y«l* **b*hw*u -ta>±iz««^^*(c*y-^ 

y*/ 7*itMt4. 

[ooio] mi^. aa/<^— >^fi£xai*. x**-> 

T/^->7X^7SML, ffirEft£H&&K2 A0)±. 
BI=m7VAftttfllVtt/<9 — >2 a. 2bM2c 

[ooi i ] hi oicfc^r. «^»a* j6»-r«y-r 

7tt>Kxa-C. fflE**0B*«2 A<DJiBffl©»rStt 

b. hp*.. »B«*«a*a*«wi/<9— >2 a. 2 b 

2 chic, ffl^-* h^a>*©t±*f3f#J6 

«ft-r«c^i^*y. itjism^a5p D Diia^isis&st5 2 a 

[0 0 1 2] H1 1 l^fcl^T. «7-r^— *>Kxatt* 

miB**[BiB»S2 A±izB»s*Lfcft«^»a**i» 

[0 0 1 3] Hi 2lzfcL^T. «81»ihxatt. TOE* 

SU>X»7 a»tf7 b-e«5*5(C m^[°]B&*£2 
A <D± B <lll £igftt£(D X tK* v«tfil «k y «C « & Jtttn 7 

[0 0 1 4] HI 3lcfcl*T. ^i/>^Igli, «TE 
flF^Mi-r— *ii«*5?i-;uil€r(»1 AS. IXt^2 

X^IrJO)*^ h5-f >1 3f4. ffJE&^JPBllCJ&fifc^tUc 



IgfttaH^Lfcl^XH'— ;U (11) 

>i 41*. jttrEm^p a p<B-&£^fr^>Tfc4o 13 

?nL<i:i*x;u— ;uva (i i a) *^jS**trL> 

[0015] f^/^vigit wrE9-<-»yxa 
r*»iij$ti*#i^ii^^nr. hi 4iz«-rj:3i=*rt 

■f-JIK^a-WJEKU 1 Blc£4o UraSLfc 
£51-. Hi 5(4. y-;i/ K^r-Xfi^a^igf, » 

JUK^— X8T?. KlE#nLED*^3&tf7th 
K 4 <0±li:^rt L b >X9 7 a , 7 

r*^vi-^*{**aac<t(Ccfcy#^tt7 ; --9Jim^ 

[0 0 1 6] 

XSSJv-^h>- X£SH^TfToTl*4*:#>. 5fe 
*T. »S©»EM8a)v-A.K^-x (S&ft) 
^££:4o v-^K^-XS^^fc^^ (# 

aft) *<&^<tk4o ;uK*-xicttfi£IB 
2*Br(DftSfr£»yttlf4«* (Xft) 

mtftZo ^tz. «^a^(offl^^s*sfi (x 

ft) tfMtfti. *fc. M^^tttcffip a B<ti>-;uK 
y-X0)B (Wl=-hB»B) ixRSSra (ffiftB) A<fe4fc 

mT-a5p D o(7)#*^fb^Sffisi*-t±4o <iS14S^S!p n pO) 

[0 0 17] **BB(i±E«t*(DKHlc|S^)SStttrt 

«tobn=* *©«*>y tTxite*s/ttBo)«Bi=N i 

[0 0 18] 

[HH£»*T4fc*>a>*a] ±Es»tart-r4fc«> 

B ^K*»«»«a> ** i>«m <fc y <c 4 BBS 



(4) 



ftffiW- 1 1 -1 2 6 9 1 3 



t-r 4*o>T-fc4o 

^xiid:, BEx;u— 7t-x— )\,<b&mffi<Dm&&. 

HWt«a>±Bi=> **»*»jaw-4* **xat. * 

BE*ftSKMMR<D±Bf::***^ ft**^ 
-f-V-7tf> K3S«-r4*«X8£. BEJfeftJR^&tfft 
XTK^i/ttJflB^Sih-rsWIBitJhxSt. tt£-f 4* 

BB»it*Ba>±BT?*B*Hu>x«0> 

(DSS a> x ;u— ;umssu $ v x * > y — "7 

X^pWT'^X^-r4^X*><7x8<!:. BEStJtWBB 

fcflL N i >^*(c«kyx/|«^rS/»nj:ySi:*»ih«n 
(7>^®|ZN i > v^MSMtiN i > b 

Slit. BfflB/\— ^y-fv>y-C»Lfc**lHlB*« 

4?;u?V i/>yiit «fcyft4£J:*l*«fr4t>a> 

"Cfe4o 

[0 0 2 0] 

mm* 5a-;U0ttlJSftS MB* 4 **L«t*MM"C 

£>4o B8I4. fic*tflft7— WBtya- JU%j£A<Dtt 
glT'fc^o BlxfcL>T. «*««£H-«*ri*H--» 

[002 1 ] 18 fXfcl>T „ 2 o (i. jSJHB^r— * lift 
^yi-^-C&^o 21*. 4£&£Bttf::« ¥@*<BSS^ 



#>KBBS*iTl*4. 

[0 0 2 2] Sfc. «£*£H«(^ Jf^LEDtWlf 

h4T^4— F*a>±B*x9K^^ttB*a>B%tta) 

[0 0 2 3] 2 11*. #»ML/>X357 a. 7 bXtfX 
fcN i / 9*ftT*fc«. BEN i y 1 I*. 

•*Rfi±-r4(Z)fza«>T#»-efc*. Mix. mled 
as! i^>x«$*i6fc«Bi»ihffl(±itas Ln*4a>-effi 

Ifi^i/a- ;u2 0i±c:a)GNDiiaiz*Bai oixt^ 

BBttlf£*lTl>4o 
[0 0 2 4] BE***-?— ^iHi^Evi— ;U2 0(D8 

st^rao)«B8i-^i>rttBt- 4. Bi-B7tt, *&bj3 
i*. x7t?^*>»Bi(D^iaiBT-r4/\— ?y*f v>^m 

B2lt + B3(t UvX hiffiXl, 

B4|*. N i -7X^ai*tc7)fi]Stx 

8. B6tt. @KS«£«J»r*r4:7;u$r-f v>yxg, 

*fteh.»«B-c&4. 

[0025] **Ba>Stlfia)»fflic«t34**H» J f— $ 

jB«feyft4^««»yr4*^BiB»fia)*wsiz. ± 

T®sa/<$ — >Jfffiffla>ttfflrtia>x;u— juttw 

B*#t?**BB«tEa)±Blcy v*BS»* : r4> ^ 
♦lit, y^l/vXh*75*-hU g*;SE&& 

/^->7a^sml, >i^>?sm\ 

lilEx;u— ;ncx;u— 7t^— ;umS^^iS"r4m*i/^ 
^->MXgt, ffiTEJK«IslBS«[a>±.B(=«%X 

#JT*@gU r 7-< J r-^>K5l^1-4IISx8i:. BE 
flBft^&tfaftS^OiB*. *SSfiL/>X»-eB5 
* 5 lxS3fe14CDX7ff ^ ->«!B"C»Jt-r 4«IBSitXS 



(5) 



*#I8¥ 1 1 - 1 2 6 9 1 3 



[0026] ni(^fct>r. bi (a) i±. /\— 

•>>yxafc«r*HMk GB1 (b) It B1 (a) <D 

XjgttiimAT?Ht?xju— ;uaJ(DKf®g}r*fe^c 15 

(D**:/ h^-f 2>1 31*. llJIB«-W«l^a**tfc1Sl»(D 

>i^itx-r^Y^[S3(D* ^ h^-f >i 4i*. fitBrn^aj 
*T?y-<5>y*r-B*<. foy-fy^ssit m* 

§Bi«2Ali«)it4ctft< % m*[5]^Sffi2 A(D 

[00 2 7] l2|Cfct^T. ^X^V^Xffli. 
B1S2 AO>KBa>*JU— 7fx— ;Mt&flS1 1 a?7^ 

a. 7 bSBttriJ:?!::* ^ih«fl|7(DS®S^X^ 

[0 0 2 8] B3l::j3i*T\ U£?x httffixar** «rl2 
^x^>^$ttf-*^«l^-^am : E5zL--;u***2 

o Aic uvx hasfty#Jt4A^ii*:#f*it. 
fSiMlw bvX KBI2 4*<^iaa?*t*. 

[00 2 9] 14 dfcl^T. N i > 7*X*Ili. WES 
it8t8i7tf)£®£vX>7 LtL^7X^l2 3*»*L 
fcf£. N i > ^^rSffi-To N i > 7*ff 2 1 I*. l/VX 

^u— Tfv— ;us«i i aS»<»ih«K7©*ffiic»jas 
*i£o filEN i y '>^ri2 i omfrt LTI4. -?"0>ltfj 

a< v-;u h"efc* c i «fc y . » < ri**>— Ka>»**< 

g<&T?4,. «*tf, O. 1 mmJ2Lt(D«*f 

*Jf 2 1 (4J»> -y^dtt*. flu WEN i * ^<7>K*. 
**EIBaBtE2 Aa>affl|zt>-y*«tt«4*^ 
*t»^#^XAya>X7K^rv»BB0)fc«>. stso)a®ie 

[0 0 3 0] BSlCfcUvTT. ftHtxai*. #£*SiU>X 
Sfl7a. 7 bS^X^ LTL^cL/vX hffi2 4£SJ8tL 
fr&. gffiX®<Z>;SJU— ;um*I1 1 aj7X^LT 
l^VX*^^— 3?2 2 £f»£-r<5o 

[00 3 1 ] B6IC*5l*T* 7;u^v><fxgtt. 19 
E/\-?$V i/>yi8^a Lfc*£lE]8&a« 2 A £tfJ 
Iff LT**©*^*-?—* a«*v a.-^2 0*<^j££ 

>1 3t7>9J±ici*. ^R^ttos^Lfti^u--*--^ 



«« € (1 1 a) 3&^rt**t4. 
[0 0 3 2] i7(t ±XgS«iLS«Lfc*He-r- 
JM*va-JI/2 0^fc4. »Jh»Jll7<Daffil^rt 
SilfcN i >y*M2 1 S»5-;UK»S 
ZUZZttfX'Z. *»*&(D>'*Xfc£:l::J:4»»£ 
l»lt^£<Blz*IttTW&T:fc£o Ml-. MLEDt^ 

3 3^6*4t4»t»»t4©l=, Sit»Bl7ffi**e>lI 

«Niy^|2 1^ */tDBaUK2^& u tiklMl a r 
[0 0 3 3] 

[H^CDSt!*] JSlJtlftWLfc *%9JG)$9t&7 

;umSSPSK<. »jt»l»<B*B«::N i y^^itM 
-T^ztiZcfcy. ztDN i^7*l^tt*(De/-^h> 

jfe(7)m^p a p^b^±r4^s^-r4(Dic. 

£ v— ;u K'r— X <b ©Mir L T L*fc*«. 
»ih»M7|B^6Bl*N i y 7*12 1-v. £fc[s]g&* 

4 o 

[0 0 3 4] tt*ffifflLTt^fc5— iUK^r- XI* 

HtfTBfcfty. 5>— A* K*— *1=B«B*iMK -t 
<B*«a*TI*.it/B<Z> 2 IpTf^^ltfSf y ft If 4f£* 

[0 0 3 5] VL±i&*tz&?\Z % oWgT'CDciX h^^ 
>. fflUXft. SI36XJSI|r-<7>liaO)=JXhy^>. £ 

»Btty£»zJ:*£*tt0>7^ tt«faft7^?t 
4c<bi::<fc4*«14<0lP]-t* v-;uK^-X7b<&<££ 

4CtA<t^4o 

*S?aHKDM**tI!iBt4, H (a) 14. /\- 
7^i/>yi8$Tvt««H. HI (b) 14. B1 
(a) 0>XjSiIt8A-eBt;xjU— ;USP(DBTSB-Cfc 

4 o 

[gi2] bi fr^^*>yT— ^t/Tx^asftyw 
it*-7x*>yxss^r»«B-efts, 
[13] B20)*«su>Xfflfcus;7 k MKS»flt-rs 

[gi4] giso^su^xajs^x^— 7tx— ^umffis 

^<^ih^fl|CD^®lCN i >7*ISMt4N i *v 

*xas^^«MaB-e**. 

[g}5] B4fl)7X + >yf-?fl)Bi&t;byX hB 

<DM«XB£S*-r»«B-efc4o 
[16] B5a)»«*«K-r4 7Jl/y-f i/>^XB$^ 



(6) 



*5B8¥ 11-12 6 9 



[H8] B 7 (D*n«f a-ilS, V+F- 

[B1 0] i9 0)t«/^- >r=V?-0A£«atttt3t 

[si i ] si orottT-fflft**^-? ^ >^ ^ *v — if 

[hi 2] si i a>«^«a£»±r5«iBs±x«£ 

[si 3] m^y>ns*^sit&^ e 
[hi 4] ii 3T*&ttetitziiumT—*mm*&a. 

[*?#<Biftft] 
2 EKSffi 



[HI ] 




[H3] 

^20 A 



2 a Ig^SKSfc 

2 a. 2 b. 2 c lWpH8ffiie/^-> 

3 g^LEDS^- 

5 glfSE^ 

6 * h 

7 a. 7 b 

8 v— ;u K^T— X 

9 V+f— 7p— K0GND18 
1 0 ¥S 

i i x;u— 

1 1 a 7t>— juWi 

1 2 /KV-x-f XfDJV— 

1 3 x£n*>? h^-r > 

1 4 Y*ffiJ*^ h^-T> 

2 O ^ii^vaHl/ 

2 o a *^na^r-^a«^v3.->u«^<* 

2 1 Ni> 

2 2 7X^^r-^ 

23 7X^71 

2 4 bvX hjg 



[B2] 




[B4] 



(7) ftffiW 1 1 -1 2 6 9 1 3 




[0 6] 



[07] 





c 



[08] 





2 E 
7 



2 1 N i > 
10 ^ffi 



9 ^rtf-^-KOGNDSSs 
7 b i*^U>XSB 



[09] 



[Si O] 




1 i a 
•1 1 x/l^-*— ;U 



2A 



[011] 



12 #>fv >ru-*- 

5 







6 



[012] 




(8) 



11-126 



[m i 3] [gi 4] 




